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(57) Abstract: 

PURPOSE: To reduce the circuit scale of the digital 
filter by forming the circuit for Hie digital filter 
without use of an arithmetic operation circuit. 

CONSTITUTION: Plural digital fitters 2a-2i for binary 
input signals whose number corresponds to number of 
figures of the Input signals are provided. Each digital 
filter is connected corresponding to each figure of the 
input signal. Furthermore, an output of each digital 
filter is weighted by weighting circuits 7a-7i 
corresponding to the figure position and the result is 
added by adder circuits 8a-8h. Output data from the 
adder circuit Bh are extracted from an output terminal 9. 
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(2) 

J 

T»«*n. iE^n^nwTW;!^;^©^** 

imxm 2 ] A*^©ffiigct^ bfcisc© 2 MA* 

x-7*;i^ ;i^a*±faA*^©&*fj»c*tjSLT&igi 10 
sn, iffi^n^n©^*;!^;^©^^^ 

e»nri5t), ifE^n^nwxv*;!^;^©^* 
unSLTta^fi^tftLfc^i^mt-rsx^;^ 

[Sf#3l3J ±Ba2«A*^O5-&-*OA7Jtt0 

tiOft^cAiju 1 -z3b%9z®mt?mim 1 & 

[»*«4] ±ffiA7Jfi^©«r&flKj£;i;T, 

no7^^^©tR#«K^sfts«}^T*sai*«i& a? 

2 |2«©7 i v ? ^^7 ■< 
[»£«5] ±IB2filAA^C^-r-5x^^^7w' 
;P*#ROMT«j££tt5»#mRtm2«©x$>:? 

)l74)\/jr. 

Sft 5 > A^Xfcgfc 1 Rtf 2 IH#©x 

smmhtu ±fH7W;V7>r;i^©*n*W£«> 

^nfcA*l^^JK0fS-^O*CJi£;§-r5J:5lcftL, ± 50 

K&?9J\r74 ©aw s±ibs«) sn&ATj 

mams] 2mxj3mmztt?ZT?*)i74)v* 
fcgftMTL ±12x^*^7 ^;i^©*n-en#£«> 
^nfcA*v^;v©m^co*icji£:§-rs<t5t:ftL. ± 
Ex^3';v7 o-en-en©7 ^ 9 v 7"&tk* 
±i2^»enfeA*u^;nci£:i;Ta*mtb, znz 

Ctt*^9] ±iB2«A7Jft^©5*i-77©AattO 

Rtf 8 fe*©^ ^^;V7 * )V2* 
n^nox>?^>)W7w , ;^©^*S«^Sb^;:<i:* 

WflktTSBHWI 7 8 |B«©x -7*^7 w 

1] ±ie2fflA^«^^rsx^;w7 
-fji^fcartMMru ±f2x^^>'i'7^;w^«, 
ni#tt*tsft s«fc 5 ftiwrc** c t s^at-r^ffl* 
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[0 0 0 1] 

[mm±.vnmftm *mi\* : r*J9)vm!m\zmv 

[0 0 02] 

[&*©&*&] y^^jwt^ftiRftsnfcflMWs-efia 
-rz\z\t. &mmmfF s ©*§-&, f s / 2 ®jq&ftic 
^bx^M^ft[£«aji#tt tft^<t 5 icsflw» 

fft*?^ 01 OfC^-Tck^tC. Fs/2©J§I8E& 
*X«PiUTX'J71 0 lRtXX'JTl 0 2fC*VJT, 

ft u^#tto7-f £8t tf <fc t>:t^ 

[0 0 0 3] ft*. Z\<D£?n.7>()V9\t7-ru>f7'< 
\Z=rV* )V7 4 MTilSSn^Ct^^. 
£fc#ffi@S©»/iK<!:Sn-&. EllUctt, «[alS!x 

^^;w7-c;u^©-)32:Wft*^^$n^. a*^ 

1 0 3*^A*Snfcx-^iti^ i t«> h©A*x-^ 

«. 1 0 4 tc:«jiiS3nT#* t^a©a®njis 

te»Stl-5. ^-LT^©A?3x-^S^SSE2S 1 
0 4©ffi*^»/7"*^©x-^H, ft^IUKl0 6tT 
Bff^©^>y7*#»l 0 5tffllMI«%$nm M 

1 0 7 fcft«&$ns. jjD»08S 1 0 7 -eft. #ai 
#sgi 0 6©ffl*r-^»S3n5 t Amt@Ki 0 7 

[0004] ic^-niunaai 0 6©isigs«^e, si 

ft*HUfc««'3T*#<ft-aTU*3. 
*fe. 7^J^©0fS^^7 , S^fi<ftn«^i/7*Scfc* 

B»a*t>»*cft6af«*»ftv>. a&fc, in^s© 

»*>, «3SlilBS©^y7*©a*^S-C*r), @8S«« 
ttA#<ft5^*#ftVi. 
[0 0 0 5] 01 2»C«> <4fflfttt#j&re<&-5 

7^;P^©^5/7*«IS^fe^Ui-t?*^ttM^ 
fijffl LT»»ag©S:S*^Lfc7 ; v : S';U7^ frjr<DmOL 

■tfimztiz. -rftfc-fe. a*^ 1 0 9^e,3nfcA* 
t-^b» xxiam 1 0 izmztiT*.* tmiLvm 
mmmz&mznz. mm®&i 1 o©^y7**^W7j 
sns&x-^tt. w^©fti»s§i 1 irira»$n«: 
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3 

mgggi 1 2Ktt»3ns. s*si i 2c*w 
t, ansssi i Di^fflAsnfcf-^it mfc©*? 

1 3 £©«*tfw-a*&snfc«. anJUiKi i 
4t«»sn*. jd^ihiki i 4-ctt. #«jmii 1 2 
©w^jx-^iDi^ns. ip&EiKi i4ouoffiie* 
a, H^iciift^iKiftdn. aawpi 1 5*6#sw 
ggi 1 2*6©a**t*tffi*©iwi3&»fi6n6. £©<£ 

[0 0 0 6] 

MWjWI»l/J:54:-r*IHn ±j£©<fc5ft«fi£©x 
-7*;P7 * ;k*Ttt*JHalKft£fl!f * ©TBKaSWt 

&WW©*T*D» £©WW©*t>2ffl^4«, £ 

««B4*# < ft 6 2*5 ftftfcV*. 
[0 0 0 7] tot, £©5PJ©gM«. **<h«aia 

naui©?*?* *7 -f )i? £H«r* zt\z$>z. 

[0 0 0 8] $£. £©?ggi!©Sl$tt. A* WW*** 
[0 0 0 9] 

[«■£*****:»©*&] CCfMBtt, 2«A7Jfc 

*ri/«»*r*x5?^7^^«x*fli*©««»«w- 
cnsc^^^Y^^-f^tx*©*© 

*#ttno3H/Ta7j-r-&7 i i ? ^;i/7w;^T»s. 
[ooio] £&x r©«w», #ttx*fc^-r*x^ 

[0 0 11] 

atooiw* roj *aiaf*. tryfrnht 19*j7% 

A*fi^©*«C±IB©2«7 f ^^7/ 

iz&vxm&m-tmn-rz zt\z£?T7jji?tut>& 

[0 0 12] ifc. ±B¥ttA*ttrr*7V;^tt¥ 
ttArtC#l/Tttx-**« r 1 j £fc*©T, *©** 
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a* roj t**©t. miasma t> roj t^o. n© 
a* fc*w * 7 -c «ftg[38&«BS-r * c tffxz « 

©7?, *©0»***#*fcM*fcT**. £©<k5ft 
[0 0 13] 

9<Dnmvi*mm&m^Tim-rz. a net*. z\o% 

*jSt ; ?l€^LT2ttx^^7^^2 a~2 i trft 
S&Stl-S. tJ£9, f-^OMSBi5^Il:2a, 2b 

. t-?olsb*'2 i t-5-n-en«#&ans. 

[0 0 14] 2fitx-7^;V7-i , ;^2 atdftifi& 
gffiHK 3 alettes tlfcx-^tt, 3 b 3n©g 

20 mmmzmiz-yyh^n^tmz, vs&?v9*i a 

K«»Sn*. *fc. iIS0SS3 a©ta7Jx-^ttv;V 
5 1 7'V7tJ-4bC, SISHI883 bOtHflx-^av;!^ 
^l/^4cl:, a5l®K3n©ttl7J7 i -^ttv;P5 1 7' 

TV**!*. AA^l*&©x-*fttf4HMlJS# 

[0 0 15] #TJI^7V*1HC»LT. ^»^«Sr 

V9^\zKi3^n^-9ifi rij ©«-&!: ii, 

5<? esscx-* (5a~5o> a*-t*H?na«an*. * 
fc. cn*« roj ©*§£t;:«, 0 5r-^*»«R*n*. 

v;l/^7U7tJ-tCA*$n*5 i -^tC*f^-r*x-7$r 
~?)l>3 L 7l>WvmiRtZ>Z\t\t. 1 h©x-^<i: 
^y7*«**»»-r*Ctt<M5T»D. fcTH^TV 

W*U-©fflAr-*tt, M^-r*iO»S86 a~6nl;i 
&3 tl*. 6 a ~ 6 n ©UnSfit*iHn»8§ 6 n ^ e 

[0 0 16] a*ttttHI&7 aftt, SP»8g6n©W7J 

o. nnft*iEi/Tffl*r*fcJ6fcffton*. ±mtm 
&<Dmm*2mTV9)\'74)V9 2 b~2 lTfffon 

a*tttt(il»&7 a~7 1 ©(11*7*-^ tt, 

jra^iiK (8a~8h) T^n^niraffsn, m**^ 

[00 17] H2fcttil©SWilCJ:«5 s S?^^7-f < ;^ 
0JB2HE*«l3&«3R*n*. ft*> 02t*^T, 
50 ^7^M12a~12iH. Bl©T^A7-f;^ 
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5 

2 a~2 i tmcm&tznz. awbti m^\t. 
w, i mmmtmmz, =f-^mtmx.\i i mv f©t- 
*&2m7 :; y?)vy<()W 1 2 a ~i 2 i tc&ftsn 

5. x-^WMSB^&MSCl 2 a. 12 b- 

[0 0 18] £T;Ux7V*-9i;:«, ?it)*<r>tii&mz 

^©ffiTlx-^kl. an»881 6a~l 6nTDPSSn 

m ttfotztiaw®® d 7 a~i 7 h) T^E-n^n 
irassatis. jDg@ssi 7h*^« > f^^;P7^M 

1 2 a#& 1 2 i ©x-*©*&fn;Wt«J Stu ffiTiSSx 

[0 0 19] I33tti, Z.<D$%W\Z&2>y : i?9A7-lJV 

*t2fitxv^;V7-<;^2 2 a~2 2 i £#1^3 n, x 
-^©MSB^e>ietC2 2 a, 22b , "r-fcDL 

sb*j2 2 i K-en^ntt&sns. 

[0 0 2 0] 2fiix>?^;l.7^J^2 2 alCft 

&£ttfcx-*©MSB&, &ME1K2 3 a&tfROM 

2 4 tCftJ&Sn?). »ffilHlK2 3 a fc#j£3nfcx-* 

«. 2 3b 2 3n<Dmm®mz.m\z.*s7h2nz>. 

a-jISIIIS&WfflTJx-^ti, ROM2 4fCttJ&$ 
tt£. ROM2 4©ffl^x-^tt, fi#.ftttlHl?& 2 5 a 

c&i&sn, /??€©&&(££ om^ww&stt*. Re- 
cife. M*tttt[!?&2 5 a~2 5 1 ©tfiTJx-^HU *f 
JfctZlBW%2 6 a~2 6 hTflngSn*. flnl?S§2 6 
hOfHTjx-^te. 21x^7^^2 2 3-2 2 

1 ©ffl7lCDi^fPi:LTtil*^2 7^e>m*$n-5. £ 
fc, mm<D®mtf2m : T ; y9)l7><)\'9 2 2 b~2 2 i 

[0021] zomfaMT-}*, 2«xv?^;U7^;^2 

2 a~2 2 i $ROM2 4TMU ROM2 4te, & 
?^7ffl*T7Hl/XSn5. &i5» ROM2 4H fg 
1 mMW\Zi5VZ>-?)l?7l>trD-4 a~4 oRr/iDffU 
&6 a~6 n©jS&£;rf 5. ffi-|*lg©ROMS:£tij 

IsIK2 5 a~2 5 1 ££KU StDnffIeI8S2 6 a~2 

a~2 5 i &#iSS-r«^tj5«I«Bt!iS. 
[0 0 2 2] 04ttt, Z.<D?m\Z&Z> ; fVi?)Vyj)V 

^©«4iissm^$n5. wt, z.Qtm&mmz'D^ 

TlttW-rS. 04IC*3^T, 17-H*nif-yhT«^ 
$n5 2ir-5'll XAif3 1^LTr3-^3 
2KA7J$n£, x3-y3 2t?tt. AA^nitf-^ 
tc T 2 ffix^;]^ )V9 3 3 a ~ 3 3 i Mk 

«?3ft. x-* 3 2 a ~ 3 2 i tf-S-*. <E>n*. 
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[0 0 2 3] W^.«2filxv^;i.7w' )V9 3 3 ate. 3 
4a~3 4n«2ttl/^i:, VjVxT'V? 5 a 
~3 5ot. v;Px7V^1*-3 5 a~3 5 oCfflif- 
^?£ftI»1-*3lD©8§3 6 a- 3 6ntd^6^5. ft*. 
7JP3 1 7'l/i't3 5alt rn-^3 2^S©tti:*Jx- 
^iCfcO, *&> &TJl/x7V7l*-3 5b~3 5ott, 
2fitWv ! X^ 3 4 a~3 4n©-?-n-?n©ta7Jx-^IC 
«fcD-£ft^niftW£ft£. *&, &-?;Ux7V?1t3 5 

a~35o{Ctt, r^ y ^»x-^j &tf rox- 

^1-^*0^183 6 a~3 6 nfcTlnSSnS. *fi©2 
ftxv?^;P7^^3 3b~3 3 i*>2«5W;P7W 

)W3 3a tm&om&tznz. 

[0 0 2 4] #2<Kx^^Jl'7^;^lr*5ttS*i^a© 

sn»s*^©ta*x-^«> ^n^n»*#itiHi8S3 7 

a. 3 7 b 3 7 i 3 ft 5. &*#ttttHJftl:: 

*ffS-r-5Jn©l§3 8 a~3 8 htfiUgSft-S. 
813 8h©tB#x-*te, 2«x^*lP7^;l^3 3 a 
3? ~3 3 i©ffl#©$»<!:LTUJ;fr*x3 9frStf#Sft 

[0 0 2 5] SIT, Jl©lHlSS©t!l^toViTiiM-r?). 
A73^x3 l35^A#3ftfcx-3'«xn- : $<3 27?x 
3- FSft. 3 2 a~3 2 i £T©ffl?jM^«, #£1" 

^;WA*^tifc^t#««x©*fc rij 

teCiBxKtt roj fc^t*. i©f3-^3 2©ffl?j 
x-*tt, 2fitx^^^7^;i/^3 3 a~3 3 i \Z\t> 

sns. ^x^^^^-f^tcfe^r, m**t rij © 

30 <^t). roj ©1^©^ >y 7%fkt 

ffifc^s. r© t t5»ctT#e»tifc«-w;Hrjtt-r-5 2 

itxv^^7^J^{B7J^©A*l'^;HClSi;T3 7 
a~3 7 i nfkWmv&Z-ttl-tV, 3 8 a~3 8 h©Jq 
3¥ISTin»UTai7jSSx3 9^&ai7Jx-^?£^. 

[0 0 2 6] C©SliSfiWT«. 2fflx> ? ^;i'7^;l/^^ 
ffi*TflS»^»^T^T€, Cl©2ttx^^;U7-CJW 
40 ^ai?J©a*#ltffl©*ffS§©|!cfc^*tCitLT^g!(I 

'>&<t#*. #2Mx^^;P7^;^a*ti« 

x-3'ttiI©«*«»©A#^2fix^^;l'7-<;^W 
TlCioT^SB^n. S^^/h^V^fitxv'^^ 

^;P7>e;i/^©Si©t&StttH73©ii*#ittrfe#'rs© 

[0 0 2 7] 05lwtt, Z\<D%.mz&Z>T i V?)V7J)\> 
50 ^©H5HilW^$nS. 0 5(3*3^x^^^7^ 
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)V9<»mm%* 04[i^nsmi?a§3 i a~3 i \ z 

[0 0 2 8] 06 Kite, Z\<D%mz&Z>7 ! z?9)V74)l> 

1 RU^n-y4 2 fc^LTAASnfcx-^li, x$> 
9fr?4fr9 4 3 a©aMMg&4 4 aft^ROM4 5 \Z 

4 b 4 4nOiIMlHlKC)itC>'7h$nS. ROM 

4 5 0Hl*x-^tt. Jn»S4 6a~4 6hTiJD©$n 
5o JD»I§4 OhOW^x-^tt, 2fitx^;i/7^;P 
*4 3 a~4 3 i eDffl^OlWltLTffl**? 4 7ft*> 

ffi^sn*. fcfc, ^©<t5^a^2fflxv^;V7w 

M2 2b-2 2 i Kii^TfefcSttS. ROM4 5 

stress. 

[0 0 2 9] 75:*, JM§IW«Ttt*tt*n® 2*7*5? 

4w,74 MO't>nj\,xiMttt»\,<. * 5 mure 
ttsuc-e-n^n© 2 m?99*7 4 )V9 hms 

Sg6§£6gfl]TBU ttiill'^)V\Z^X J t<D4>^)V 

zfc%zmttit#mi&74)i9zta$mzmf&?z>z. 

£#-?£-5, £©«£, 0K«j£tel2!4~BI6*Ti:£ 

2fflxv ? ^7^;^*^nTV^fcW25-5. 
[0 0 3 0] H7fcli. 1 6QAM£iSlCffl^5fca?>© 

fcfc. 1 6QAM*HTtt. 08 J; SKIS' 

[0 0 3 1] E*T. H7 t*sn5B»lllj6©K9!3J«J{C 

7 wuhm 5 2 ttti&s tu 4ty hM^iix- 
* tc^&s n*. ~> u 7)v/a v wuhm* 5 2 m 

A$nS2tfyhOf-^5 3att, jMKg>7w;U* 
tLTffilSnir^ )V7 4 )l>9 5 7 a\Z&1&2ft 
3. ->'J7;V/A7W^m8g5 2*^»fl&©2 

t^KDf-^5 3blt 7^9)174 )V9 5 7bl;« 

T^^^7^M5 7a(t f3-y5 4a 
<b, 2fflr-7^;P7-<;^»5 5 a. 5 5 b, 55cR 
tf5 5d<!:, 6 a tjj>6*|j**n*. 

[0 0 3 2] iinJH^6afttf5 6b©ffla7 ! --*B: % 
*n*nD/A£&85 8 aRtf 5 8 b, &&74)V9 

5 9 aRtf5 9 b£;frLTJitg8&6 0 afttf6 0bl:« 
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l&sn*. ftlNgeOafctt. XM0fcft®lt&tt«a 
£ft& 6 0b fctt, 6 4 «U,TB«« 

mm 3i>mmnz. mms6 o astf6 o b©ma 
mn\t. am 6 i-wn*3nfc*. %®74)V96 2 
*^UTta*ss^ 5 6 a> stains. 

[0 0 3 3] ETF, 0 7K^$ft5@8&«lf£©iaWrt<^ 
Sns. A*Wf5 l^SA^Sftfcx-^tt, '>'J7 
WV£&885 2 C*HT4h'y hWMjajx-;? 
10 K£&£n&&, 2lfy hro©2^J©x-^5 3 a 
Rtf5 3 btZftZ. ft*, x-* 5 3 a I ttt©, 

sfc, *t~ 9 5 3 btcttQttw^pwaa^afflsni). 

SlffcORBB I ttfl!ltroV>T©*fft)n-5^. Q»{||© 

jtaafeisi^wfewt^n^. 2ty hwM^jx-^53 

a tt. x'7^;P7^;^5 7atA7JSn«.. t3-^ 
5 4 alCAaSttfcttJiJT*-* 5 3 a«x3-F3n 
£. r3-y5 4a*6B. fiftt© 1 O© 2 

7^;u^©*t r i j mv>74)V9\z\* roj 

30 [0 0 3 4] §T^^7^MKr3-y5 4 a?I 

&sn&#j£© w^wc** lt©^ >/w*jwp*nia 

T-5. C©lSl:©^09C^3n-5. -4*5, 09{r*J 
V>T. (a) 117^*7^^5 5 3®, (b) fix 
y^^7>fM5 5b©, (c) ^^9)174)19 5 
5c©. (d) )ty T i>9)l74)V9 5 5d(D : ttl^n<D 
4 >/VV7>l&&\zm-tZ>. 7i>9)l'74)l9 5 5a~5 
5 d<D2m=r ! J9)V74)V9m-h\t. apgfg5 6aTjin 

gsn, cnir<to> mm<D&mmM7 4 wmm&ft 

30 [0 0 3 5] SfC. Z\(D5 : V9)]/74)\'9S 7 a©HJ7J 
*D/A^gi8g5 8 aCT77-D^^IC^«IL^ 
$Tt)jgL)S^S©fc»©ffi«7^;^5 9 a^l/T 
^ISffl5*1fT?*5*gIiI!S6 0 al£A7jUTItt©2i 
W©^«»*. Q«C"3»r>Tt>PS«©«i3S*ffV»Q«l© 
Jn@tHK6 lTttHftS IMK^QH 
©fEWffi^*JlJ*U, 3Efc»«7-f ^ 6 2 CTiJJS^ 
^©^©DlilbTtiiTJ^e 5*>e.a*L/T^«>. 
[0 0 3 6] 0 7Tttl 6QAM^WtCOV>TBi 

wl-?5:^, c©5sw«JinfcE)£3n^t>©-e«^<, 

40 -t©flfi©£P7jj£. WA«8PSK^>6 4QAM^lCt> 
[0 0 3 7] 

[%W<D®m d©58WtC«n«. #2ffix-7^>»W7-f 

*^©ai*«^«frtt^©ffiffig»cJ;oTa*#tt5 

tir^ s©-r-en-en©7 fr*5^*m»<tstt*ff 

U Tfirffi©«#tt«a*«l<-r-5^<?: 

*. c: ©«irTtu:ffi©«fitSf««a< -r* d t& 

50 [0 0 3 8] ^2fit'r'7^;U7^J^«^-©-f 
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[0 0 3 9] SSfc. \1}8mv>mmzttfc?%2fa : r 

v9)\*7 4 &mm£f&-fz><D?mw-\Ei& : $:m? 

[0 2 3 C\<D%Wi>mm-2tl?iy : >>2)l74)l>?<Dm2 

[S3] co^*iiifflsn^x^^7>f;^o^3 
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